Introduction. We consider nonsingular vector fields on compact connected C°° manifolds. The question is: What orbit structures occur in which homotopy classes of nonsingular vector fields? We show that in dimensions 4 and greater, a nonsingular Morse-Smale (NMS) vector field occurs in each homotopy class. Under the additional assumption that the first Betti number of the manifold is nonzero, we show that a nonsingular volume-preserving (NVP) vector field occurs in each homotopy class. These results are based on the round handle decomposition theorem, interesting in its own right as a structure theorem for manifolds whose Euler characteristic is 0.
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Remarie. Theorem 3 fails on the 2-torus T 2 .
